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•Realize 10-100 meV total energy resolution for both 
resonant and non-resonant inelastic scattering experiments

Goals and Challenges
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Non-resonant IXS set-up

sample

detector

analyzer



MgB2 Experimental Results
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New Collective Mode



BL-35XU
Design    : A. Baron, T. Ishikawa, K. Takeshita, T. Goto, T. Matsushita, Y. Tanaka
Commiss.: A. Baron, Y. Tanaka, D. Ishikawa, D. Miwa, S. Tsutsui, T. Ishikawa
Staff        : A. Baron, T. Tsutsui
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Kong, et al.,  
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A.Q. R. Baron, H. Uchiyama, Y. Tanaka, S. Tsutsui, 
D. Ishikawa, S Lee, S. Tajima, T. Ishikawa

Phonon on MgB2



Set-up of Inelastic Scattering Spectrometer at BL-11XU

Observed energy 
Resolution 
at 6.5 keV

T. Inami et al., Nucl. Instr. Meth. A 467-468 (’01) 1081

(JAERI)
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sample
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Superconducting
Magnet up to 8 T

Picture of the spectrometer
at BL-11 XU, SPring-8



Strongly correlated electron systems

colossal magnetoresistance high Tc superconductor

La1-XSrXMnO4 La2-XSrXCuO4

resonant inelastic scattering
non-resonant inelastic scatteringat BL-11XU
at BL-35XU



Orbital excitation on Manganite

Y. Murakami et al.,
P. R. L. 81 (’98) 582





Q-dependence of the E’s

1 0 01 1 0
direction direction



No azimuthal angle dependence of 
resonant energy !!
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Phonons in High Tc superconductors

La2-XSrXCuO4
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Inelastic Neutron Scattering works for Phonon on LSCO

softening

Pintschovius et al., Physica B 174 (’91) 323

OCu









In summary

Softening of the LO-bond stretching mode is strongly
related to the superconducting propertties !!

Electron-Phonon coupling mechanism !?



Phonons in High Tc superconductors

Sample : La2-XSrXCuO4 by Yamada Gr. of Kyoto Univ.







Theoretical work by Ishihara, Kondo and Maekawa

LHB

UHB

calculation
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